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(57) ABSTRACT 

A method of fabricating a liquid crystal display array sub 
strate includes forming a gate Wiring line having a gate pad 
electrode, forming a data Wiring line having a data pad elec 
trode, forming a protection layer over the gate pad electrode 
and the data pad electrode, and positioning etching tapes on 
the protection layer over the gate pad electrode and the data 
pad electrode. 
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ETCHING TAPE AND METHOD OF 
FABRICATING ARRAY SUBSTRATE FOR 
LIQUID CRYSTAL DISPLAY USING THE 

SAME 

The present invention claims the bene?t of Korean Patent 
Application No. 2005-0077742 ?led in the Republic of Korea 
on Aug. 24, 2005, Which is hereby incorporated by reference 
in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to etching, and more particu 

larly, an etching tape and a method of fabricating an array 
substrate for a liquid crystal display (LCD) using the same. 
Although the present invention is suitable for a Wide scope of 
applications, it is particularly suitable for performing a loW 
cost etching process in a method of fabricating an array sub 
strate for an LCD. 

2. Description of the Related Art 
In the information-oriented society, the role of electronic 

displays is important since various types of electronic dis 
plays are Widely used. As electronic displays evolve, neW 
functions for various needs of the information-oriented soci 
ety are continuously being added. In general, the electronic 
displays convey information to human beings through visual 
images. In other Words, electronic displays change electronic 
information signals output from various electronic appara 
tuses into optical information signals that can be seen by 
human eyes to communicate information to human beings. 

Electronic displays can be an emission type display in 
Which the optical information signals are displayed by light 
emission from the display or a light reception type display in 
Which the optical information signals are displayed by optical 
modulation of light passing through the display. Examples of 
emission type displays, also referred to as active displays, 
include cathode ray tubes (CRTs), plasma display panels 
(PDP), organic electroluminescent displays (OELD), and 
light emitting diodes (LED). Examples of light reception type 
displays, also referred to as passive displays, include liquid 
crystal displays (LCD) and electrophoretic image displays 
(EPID). CRTs have been used in televisions and computer 
monitors for a long time and have a large market share due to 
their loW cost. HoWever, the CRTs have disadvantages, such 
as heavy Weight, large bulk, and high poWer consumption. 

The use of ?at panel displays (FPD) is rapidly increasing 
because they are thinner, lighter and consume a relatively 
small amount of poWer. Examples of FPDs include LCDs, 
plasma display panels (PDP), and organic electrolumines 
cence displays (OELD). In an LCD, a liquid crystal material 
having an anisotropic dielectric constant is injected betWeen 
a color ?lter substrate and an array substrate. The color ?lter 
substrate includes a common electrode, color ?lters, and 
black matrix. The array substrate includes sWitching devices 
and pixel electrodes connected to the sWitching devices. To 
operate the LCD, different electric potentials are applied to 
the pixel electrodes and the common electrode so that the 
intensity of the electric ?eld formed across the liquid crystal 
material controls the orientation of the liquid crystal the mol 
ecules of the liquid crystal material, so as to control the 
amount of light that passes through the array substrate to 
display a desired image. Typically, thin ?lm transistors 
(TFTs) are used in the LCDs. 
A related art LCD array substrate is fabricated through four 

photolithography and etching processes using four different 
masks or ?ve photolithography and etching processes using 
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2 
?ve different masks. The photolithography processes require 
a large amount of time and cost to fabricate the related art 
LCD array substrate. To reduce the time and cost for fabri 
cating the LCD array substrate, a method of fabricating an 
LCD array substrate having less photolithography processes 
is desirable. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to an etching 
tape and a method of fabricating an array substrate for a liquid 
crystal display that substantially obviate one or more of the 
problems due to limitations and disadvantages of the related 
art. 

An object of the present invention to provide an etching 
tape to perform etching processes Without performing photo 
lithography processes. 

Another object of the present invention to provide a method 
of fabricating a liquid crystal display (LCD) using an etching 
tape. 

Additional features and advantages of the invention Will be 
set forth in the description Which folloWs, and in part Will be 
apparent from the description, or may be learned by practice 
of the invention. The objectives and other advantages of the 
invention Will be realiZed and attained by the structure par 
ticularly pointed out in the Written description and claims 
hereof as Well as the appended draWings. 

To achieve these and other advantages and in accordance 
With the purpose of the present invention, as embodied and 
broadly described, an etching tape includes a base sheet, and 
an etching material layer on the base sheet, Wherein the etch 
ing material is a gel type etching material. 

In another aspect, a method of fabricating a liquid crystal 
display array substrate includes forming a gate Wiring line 
having a gate pad electrode, forming a data Wiring line having 
a data pad electrode, forming a protection layer over the gate 
pad electrode and the data pad electrode, and positioning 
etching tapes on the protection layer over the gate pad elec 
trode and the data pad electrode. 

In another aspect, a method of fabricating a liquid crystal 
display array substrate includes forming a gate electrode, a 
?rst electrode of a storage capacitor, and a gate Wiring line on 
a transparent insulating substrate, forming a gate insulating 
layer, an active layer, ohmic contact layers, a source elec 
trode, and a drain electrode on the gate electrode, forming 
dielectric layers and the second electrode of the storage 
capacitor on the ?rst electrode of the storage capacitor, form 
ing a data Wiring line, forming a pixel electrode on the drain 
electrode and the second electrode of the storage capacitor, 
forming a gate pad electrode on the gate Wiring line, and 
forming a data pad electrode on the data Wiring line, forming 
a protection layer over the gate pad electrode and the data pad 
electrode, and etching the protection layer using an etching 
tape to form contact holes in the protection layer over the gate 
pad electrode and the data pad electrode. 

It is to be understood that both the foregoing general 
description and the folloWing detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this speci?cation, illustrate 
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embodiments of the invention and together With the descrip 
tion serve to explain the principles of the invention. In the 
drawings: 

FIG. 1 is a cross-sectional vieW of an etching tape accord 
ing to an embodiment of the present invention; 

FIG. 2 is a vieW illustrating an etching process using the 
etching tape according to an embodiment of the present 
invention; 

FIG. 3 is a plan vieW of a liquid crystal display (LCD) array 
substrate for describing a method of fabricating an LCD array 
substrate using the etching tape according to an embodiment 
of the present invention; and 

FIGS. 4A to 4G are cross-sectional vieWs illustrating pro 
cesses of fabricating the LCD array substrate using the etch 
ing tape according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Reference Will noW be made in detail to the preferred 
embodiments of the present invention, examples of Which are 
illustrated in the accompanying draWings. The invention may, 
hoWever, be embodied in many different forms and should not 
be construed as being limited to the embodiments set forth 
herein; rather, these embodiments are provided so that this 
disclosure Will be thorough and complete, and Will fully 
convey the concept of the invention to those skilled in the art. 
In the draWings, the thicknesses of layers and regions are 
exaggerated for clarity. Like reference numerals in the draW 
ings denote like elements. 

FIG. 1 is a cross-sectional vieW of an etching tape accord 
ing to an embodiment of the present invention. As shoWn in 
FIG. 1, the etching tape 100 according to an embodiment of 
the present invention includes a base sheet 110, an etching 
material layer 120, and a protection sheet 130. The etching 
material layer 120 is a gel type etching material Which is 
coated onto the base sheet 110. One of a cellophane ?lm, a 
polymer resin ?lm, and a steel use stainless (SUS) ?lm that is 
chemically stable and that can be effectively coated With a gel 
type etching material is suitable for use as the base sheet 110. 

Since the etching material layer 120 is a gel type etching 
material coated onto the base sheet 110, the etching material 
layer 120 can be accurately positioned on a region to be 
etched. In other Words, a region can be etched Without the gel 
type etching material affecting other regions, Which are not to 
be etched. Thus, etching canbe effectively performed Without 
performing a photolithography process, Which use masks. 
A material that can be etched by such an etching process 

using the etching material layer 120 is, for example, SiNx. The 
etching material that etches SiN,C is applied to the base sheet 
120 to form the etching material layer 120. In this example, 
the etching material can be one of NH4HF and KOH With a 
gel-like consistency. Then, a protection sheet 130 is posi 
tioned on the etching material layer 120 to prevent the gel type 
etching material layer 120 from reacting With the external 
environment and to prevent impurities from entering into the 
etching material layer 120. The protection sheet 130 may be 
made of a polyethylene terephthalate (PET) ?lm, a polyvi 
nylchloride (PVC) ?lm, a polyethylene (PE) ?lm, or a 
polypropylene (PP) ?lm. When the etching process is per 
formed, the protection sheet 130 is removed, so that the 
etching material layer 120 can be directly positioned on a 
region to be etched. 

FIG. 2 is a vieW illustrating an etching process using the 
etching tape according to an embodiment of the present 
invention. First, as illustrated in FIG. 2, the protection sheet 
130 of the etching tape 100 is removed and the etching mate 
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4 
rial layer 120 is directly positioned on a region 210 to be 
etched of a material layer 200. To suf?ciently etch the region 
210, the etching material layer 120 of the etching tape 100 is 
positioned on the region 210 for a period of l to 60 minutes. 

Next, the etching tape 100 is removed and any remaining 
etching material is Washed aWay using deioniZed Water (DI 
Water). Then, the DI Water is dried using an air knife. 
When the etching process is performed using the etching 

tape 100 according to the embodiment of the present inven 
tion, the etching tape 100 is directly positioned on the region 
210 to be etched to perform the etching process. Similarly, 
other etching processes can also be formed in lieu of the 
photolithography processes, Which use different masks. 
Thus, the time and cost required for the etching process is 
reduced. 

Hereinafter, a method of fabricating a liquid crystal display 
(LCD) array substrate using the etching tape according to an 
embodiment of the present invention Will be described in 
detail With reference to FIGS. 3 and 4A to 4G. FIG. 3 is a plan 
vieW of a liquid crystal display (LCD) array substrate for 
describing a method of fabricating an LCD array substrate 
using the etching tape according to an embodiment of the 
present invention. FIGS. 4A to 4G are cross-sectional vieWs 
illustrating processes of fabricating the LCD array substrate 
using the etching tape according to an embodiment of the 
present invention. 

Referring to FIG. 3, a gate Wiring line 311 and a data Wiring 
line 351 are arranged to cross each other on a transparent 
insulating substrate 300. A gate pad is formed at an end of the 
gate Wiring line 311 and a data pad is formed at an end of the 
data Wiring line 351. A thin ?lm transistor (TFT), including a 
gate electrode 312, an active layer 332, a source electrode 
352, and a drain electrode 353, is formed at the crossing of the 
gate Wiring line 311 and the data Wiring line 351. A storage 
capacitor electrode 354 is formed over the gate Wiring line 
311 to form a storage capacitor. 

In the method of fabricating the LCD array substrate using 
the etching tape according to the embodiment of the present 
invention, the gate pad and the data pad may be formed using 
etching tapes 101 and 102. First, a metal material, including 
Al or Cu, is deposited on the transparent insulating substrate 
300 and a photolithography process using a ?rst mask and a 
?rst etch process are performed to pattern the metal material. 
As a result, the gate Wiring line 311 is formed in the gate pad 
region, the gate electrode 312 is formed in the TFT region, 
and the ?rst electrode 313 of the storage capacitor is formed 
in the storage capacitor region, as illustrated in FIG. 4A. 

Next, as illustrated in FIG. 4B, an insulating layer, 320 such 
as SiNx, an amorphous silicon layer 330, an amorphous sili 
con layer 340 doped With impurities, and a metal material 
layer 350, including Cr or Mo, are sequentially deposited. 
Then these layers are patterned by a photolithography process 
using a second mask and a second etching process using 
photoresist patterns 361, 362, and 363. As a result, an insu 
lating layer 321, semiconductor layers 331 and 341, and the 
data Wiring line 351 are formed in the data pad region, a gate 
insulating layer 322, an active layer 332, ohmic contact layer 
342 and 343. A source electrode 352, and a drain electrode 
353 are formed on the gate electrode 312 in the TFT region. 
Dielectric layers 323, 333, and 344 and the second electrode 
354 of the storage capacitor are formed on the ?rst electrode 
313 of the storage capacitor in the storage capacitor region, as 
illustrated in FIG. 4C. The photoresist pattern 362 is formed 
using a diffraction (half tone) mask and the gate insulating 
layer 322, the active layer, the ohmic contact layers 342 and 
343, the source electrode 352, and the drain electrode 353 can 
be simultaneously formed using the photoresist pattern 362. 
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The gate insulating layer 322, the active layer 332, the ohmic 
contact layers 342 and 343, the source electrode 352, and the 
drain electrode 353 are not necessarily formed and may be 
formed in tWo photolithography processes When the diffrac 
tion (half tone) mask is not used. 

Next, a transparent conductive material, such as indium tin 
oxide (ITO) or indium Zinc oxide (IZO), is deposited and the 
transparent conductive material is patterned by a photolithog 
raphy process using a third mask and a third etching process. 
As a result, a pad electrode is formed on the data Wiring line 
351 in the data pad region, a gate pad electrode 372 is formed 
on the gate Wiring line 311 in the gate pad region, and a pixel 
electrode 373 is formed on the drain electrode 353 and the 
second electrode 354 of the storage capacitor in the TFT 
region and the storage capacitor region, as illustrated in FIG. 
4D. 

Next, SiN,C is deposited to form a protection layer 380, as 
illustrated in FIG. 4E. 
As illustrated in FIG. 4F, the protection layer 380 formed 

on the data pad electrode 371 of the data pad region and on the 
gate pad region 372 of the gate pad region is then etched using 
the etching tape. More speci?cally, etching tapes 101 and 102 
are positioned on the protection layer 380 formed on the data 
pad electrode 371 in the data pad region and on the protection 
layer 380 formed on the gate pad electrode 372 in the gate pad 
region for a period of l to 60 minutes. Each of the etching 
tapes 101 and 102 includes a base sheet and an etching mate 
rial layer as described above. The base sheet may be made of 
one of a cellophane ?lm, polymer resin ?lm, and steel use 
stainless (SUS) ?lm. The etching material of the etching 
material layer for etching SiN,C may be made of one of NH4HF 
and KOH. 

Next, the etching tapes 101 and 102 are removed and any 
remaining etching material is Washed aWay using deioniZed 
Water (DI Water). Then, the DI Water is dried using an air 
knife. As illustrated in FIG. 4G, portions of the protection 
layer 380 formed on the data pad electrode 371 in the data pad 
region and the protection layer 380 formed on the gate pad 
electrode 372 in the gate pad region are removed to form 
contact holes 381 and 382. 
When the etching process is performed using the above 

described etching tape according to the embodiment of the 
present invention, since the etching tape is directly positioned 
on the region to be etched, it is not necessary to perform a 
photolithography process, Which uses a mask so that the time 
and costs for the etching process are reduced. Also, in the 
method of fabricating the LCD array substrate using the etch 
ing tape according to the embodiment of the present inven 
tion, an etching process using the above-described etching 
tape reduces the time and cost required for the fabrication of 
an LCD array substrate. 

It Will be apparent to those skilled in the art that various 
modi?cations and variations can be made in the etching tape 
and a method of fabricating an array substrate for a liquid 
crystal display (LCD) using the same of the present invention 
Without departing from the spirit or scope of the invention. 
Thus, it is intended that the present invention cover the modi 
?cations and variations of this invention provided they come 
Within the scope of the appended claims and their equivalents. 

What is claimed is: 
1. A method of fabricating a liquid crystal display array 

substrate, comprising: 
forming a gate Wiring line having a gate pad electrode; 
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6 
forming a data Wiring line having a data pad electrode; 
forming a protection layer over the gate pad electrode and 

the data pad electrode; and 
positioning etching tapes on the protection layer over the 

gate pad electrode and the data pad electrode, Wherein 
the etching tape includes a base sheet and a gel type 
etching material on the base sheet. 

2. The method as claimed in claim 1, further comprising: 
etching the protection layer to form contact holes in the 

protection layer over the gate pad electrode and the data 
pad electrode. 

3. The method as claimed in claim 1, Wherein the base sheet 
is one of a cellophane ?lm, a polymer resin ?lm, and a steel 
use stainless ?lm. 

4. The method as claimed in claim 1, Wherein the protec 
tion layer is formed of SiN,C and the etching material is 
capable of etching SiNx. 

5. The method as claimed in claim 4, Wherein the etching 
material is one of NH4HF and KOH. 

6. The method as claimed in claim 1, further comprising: 
removing a protection sheet from the etching tapes prior to 

the positioning the etching tapes. 
7. The method as claimed in claim 6, Wherein the protec 

tion sheet is one of a polyethylene terephthalate (PET) ?lm, a 
polyvinylchloride (PVC) ?lm, a polyethylene (PE) ?lm, and 
a polypropylene (PP) ?lm. 

8. A method of fabricating a liquid crystal display array 
substrate, comprising: 

forming a gate electrode, a ?rst electrode of a storage 
capacitor, and a gate Wiring line on a transparent insu 
lating substrate; 

forming a gate insulating layer, an active layer, ohmic 
contact layers, a source electrode, and a drain electrode 
on the gate electrode; 

forming dielectric layers and the second electrode of the 
storage capacitor on the ?rst electrode of the storage 
capacitor; 

forming a data Wiring line; 
forming a pixel electrode on the drain electrode and the 

second electrode of the storage capacitor; 
forming a gate pad electrode on the gate Wiring line, and 

forming a data pad electrode on the data Wiring line; 
forming a protection layer over the gate pad electrode and 

the data pad electrode; and 
etching the protection layer using an etching tape to form 

contact holes in the protection layer over the gate pad 
electrode and the data pad electrode, Wherein the etching 
tape includes a base sheet and a gel type etching material 
on the base sheet. 

9. The method as claimed in claim 8, Wherein the base sheet 
is one of a cellophane ?lm, a polymer resin ?lm, and a steel 
use stainless ?lm. 

10. The method as claimed in claim 8, Wherein the protec 
tion layer is formed of SiN,C and the etching material is 
capable of etching SiNx. 

11. The method as claimed in claim 10, Wherein the etching 
material is one of NH4HF and KOH. 

12. The method as claimed in claim 8, Wherein etching the 
protection layer includes positioning etching tapes on the 
protection layer over the gate pad electrode and over the data 
pad electrode for a period of l to 60 minutes to etch the 
contact holes. 


